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CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the connection terminal of two or more 1st electrodes or this 1st 
electrode in the front face of the 1st base material, In the manufacture approach of the becoming electric 
circuit arrangement the process which forms the covering film so that said connection terminal may be 
exposed while covering said 1 st electrode, and the process which connects electrically the 2nd electrode 
formed in the 2nd base material to the connection terminal this exposed — since — The manufacture 
approach of the electric circuit arrangement characterized by what it had for the process which forms said 
covering film so that those both may be covered, and the process which performs patterning of said covering 
film so that said connection terminal may be exposed after forming said 1 st electrode and said connection 
terminal. 

[Claim 2] The manufacture approach of the electric circuit arrangement according to claim 1 characterized by 
what patterning of said covering film is performed for using the photolithography method. 

[Claim 3] The manufacture approach of the electric circuit arrangement according to claim 2 characterized by 
what the process which arranges a resist on the front face of said connection terminal is carried out and this 
resist is removed for with said covering film while forming said covering film so that these 1st electrode and 
resists may be covered after that after forming said 1 st electrode and said connection terminal. 
[Claim 4] It is the manufacture approach of an electric circuit arrangement given in claim 1 characterized by 
what the substrate of a pair is made to pinch liquid crystal, a liquid crystal device is constituted, and the 
connection terminal of said two or more 1 st electrodes and this 1 st electrode is formed in the front face of 
one [ which is said 1st base material / at least ] substrate, and the 2nd electrode formed in said 2nd base 
material is electrically connected to this connection terminal for thru/or any 1 term of 3. 

[Claim 5] The manufacture approach of the electric circuit arrangement according to claim 4 characterized by 
what is been IC for a drive for said 2nd base material to generate the driving signal impressed to said liquid 
crystal device. 

[Claim 6] The manufacture approach of the electric circuit arrangement according to claim 4 characterized by 
the thing it comes to mount IC for a drive for said 2nd base material to generate the driving signal which is a 
flexible TAB film and is impressed to the front face of this 2nd base material at said liquid crystal device. 
[Claim 7] The manufacture approach of an electric circuit arrangement given in claim 4 characterized by what 
said covering film is an insulator layer thru/or any 1 term of 6. 

[Claim 8] The manufacture approach of an electric circuit arrangement according to claim 7 that said insulator 
layer is transparent and that it is characterized by things. 

[Claim 9] The manufacture approach of the electric circuit arrangement according to claim 7 or 8 
characterized by what said insulator layer is a metal oxide film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the electric circuit arrangement 

which comes electrically to connect the electrode formed in each of two base materials, 

[0002] 

[Description of the Prior Art] While forming the covering film for covering an electrode and this electrode on 
the surface of a base material conventionally, only the connection terminal of an electrode is exposed from 
the covering film, and the electric circuit arrangement which connected other base materials to this 
connection terminal electrically is used for various devices. 

[0003] In such an electric circuit arrangement, the covering film needed to be formed so that only an 
electrode might be covered and a connection terminal might not be covered, but as an approach for it, when 
forming the covering film, the approach of masking a connection terminal area was used. 
[0004] Hereafter about this point, liquid crystal equipment is made into an example and explained with 
reference to drawing 5 . 

[0005] Although drawing 5 is drawing for explaining the conventional structure of liquid crystal equipment as 
an example of such an electric circuit arrangement, the liquid crystal equipment 30 of illustration is equipped 
with the glass substrate 3 as a configuration member of liquid crystal panel P, and many the information 
electrodes 32 and those connection terminals 34 are formed in the front face of this glass substrate 3. 
Moreover, liquid crystal equipment 30 is equipped with the TAB film 36 with which many electrodes were 
formed in the front face, and the electrode and the connection terminal 34 by the side of a TAB film are 
connected electrically. 

[0006] By the way, although covering this information electrode 32 with an insulator layer 35 or the 
orientation film (unHllustrating) is generally performed, only the connection terminal 34 needs to be exposed 
for connection with the TAB film 36. 

[0007] For this reason, when forming an insulator layer 35 in the glass substrate 3 in which the information 
electrode 32 and the connection terminal 34 were formed, by the spatter, he masks only the connection 
terminal 34 and was trying not to be covered by the insulator layer 35. 

[0008] In addition, as other methods, although IC for a drive mounted in the TAB film 36 is shown and this IC6 
for a drive is mounted in the TAB film 36, a sign 6 has the COG (Chip On Glass) method which mounts IC6 for 
a drive in a glass substrate 3 directly, as shown in drawing 1 R> 1. 

[0009] Moreover, the same part as what is shown in drawing 1 attaches the same sign, and omits explanation. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, by the approach using the above masking, quality 
control will be difficult and the part of a comparatively large area will be exposed. 
[001 1] For this reason, in an electric circuit arrangement with the comparatively big field in which a 
connection terminal is formed, although especially a problem is not produced, the large field where this field 
contains not only the connection terminal 34 but the electrode 32 in displays, such as detailed liquid crystal 
equipment, will be exposed. Consequently, a foreign matter becomes easy to adhere to the exposed part of an 
electrode 32. and it is *. The corrosion and the open circuit of an electrode 32 by adhesion of a foreign 
matter arise. The problem of spoiling the dependability of the electric circuit arrangement itself, and * When a 
foreign matter adheres between the acUoining electrodes 32 That they will flow (generating of such a flow is 
remarkable when an electrode pitch is made small (for example, when it is going to attain highly minute-ization 
in liquid crystal equipment)), 

[0012] For this reason, although the electric circuit arrangement to which the foreign matter adhered was 
eliminated by inspection and it was generally carried out, there was a problem that that part manufacture yield 
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will fall. 

[0013] In addition, as the approach of exposing the connection terminal 34 from the covering film 35, how to 
apply the covering film 35 only to a required field by print processes was considered, and the case of this 
approach also had the same problem from quality control being difficult. 

[0014] Then, this invention aims at offering the manufacture approach of the electric circuit arrangement 
which prevents corrosion and an open circuit of an electrode. 

[0015] Moreover, this invention aims at offering the manufacture approach of the electric circuit arrangement 
which prevents an inter-electrode flow. 

[0016] Furthermore, this invention aims at offering the manufacture approach of the electric circuit 

arrangement which prevents the fall of the manufacture yield. 

[0017] 

[Means for Solving the Problem] The process which this invention is made in consideration of the above- 
mentioned situation, and forms the connection terminal of two or more 1st electrodes or this 1st electrode in 
the front face of the 1st base material, In the manufacture approach of the becoming electric circuit 
arrangement the process which forms the covering film so that said connection terminal may be exposed 
while covering said 1st electrode, and the process which connects electrically the 2nd electrode formed in the 
2nd base material to the connection terminal this exposed — since — After forming said 1st electrode and 
said connection terminal, it is characterized by what it had for the process which forms said covering film so 
that those both may be covered, and the process which performs patterning of said covering film so that said 
connection terminal may be exposed. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference 
to drawing 1 thru/or dr awin g 3 . 

[0019] the electric circuit arrangement 1 created in this invention — drawing 1 (a) And (b) the 1st base 
material 3 with which two or more 1 st electrodes 2 were formed in the front face so that it might be shown — 
having — **** — two or more connection [ front face / of this 1st base material 3 ] terminal 4 — every — it 
is formed in the condition of having flowed electrically with the 1st electrode 2. Moreover, the covering film 5 
is formed in the front face of this 1st base material 3, and while this covering film 5 covers said 1st electrode 
2, said connection terminal 4 is arranged so that it may expose without covering. Furthermore, the electric 
circuit arrangement 1 is equipped with the 2nd base material 6 with which two or more 2nd electrodes (un- 
illustrating) were formed, and this 2nd electrode and said connection terminal 4 are connected electrically. In 
addition, what is necessary is just to make this connection by ACF7, 

[0020] It is desirable to apply to displays, such as liquid crystal equipment, although it is applicable to any 
electric circuit arrangements as long as it is the above configurations, and this invention is drawing 1 (a). It is 
the top view showing the structure of liquid crystal equipment as a gestalt of 1 operation of the electric 
circuit arrangement concerning this invention, and is this drawing (b). (a) It is an A-A sectional view. The liquid 
crystal equipment 1 of illustration equips the substrates 10 and 3 of a pair with the liquid crystal device P 
which was made to pinch liquid crystal 1 1 and was constituted, and two or more electrode (1st electrode) 2 
and its connection terminal 4 are formed in the front face of one [ equivalent to said 1 st base material / at 
least ] substrate 3 as mentioned above. And the insulator layer 5 as covering film is formed in the front face 
of this substrate 3 in the above configurations. 

[0021] Here, as the 2nd base material at the time of applying this invention to liquid crystal equipment, it is 
Drawing 1 (a) And (b) IC for a drive for generating the driving signal impressed to said liquid crystal device P 
as shown with a sign 6, and * Drawing 1 (b) It is a flexible TAB film as shown with a sign 36, and that in which 
IC6 for a drive was mounted can be mentioned. 

[0022] Moreover, as an insulator layer 5 at the time of applying this invention to liquid crystal equipment, the 
thing of transparence is desirable, for example, can use a metal oxide film. 

[0023] Furthermore, between an electrode 2 and an insulator layer 5, the metal electrode for reduction of 
electrode resistance may be formed that what is necessary is just to use transparent electrodes, such as ITO 
(indium Tin oxide), for an electrode 2. 

[0024] Here, a metal electrode is made into a three-tiered structure, for example, forms the 1st layer and the 
3rd layer with a Ta-Mo alloy (Ta;9%wt, Mo;91%wt) with a thickness of 400A. and should just form the 2nd layer 
of a center in an aluminum-Si-Cu alloy layer (Si;1%wt, Cu;0.5%wt) with a thickness of 2000A. Moreover, what 
is necessary is just to form this metal electrode by the spatter and the photolithography method. 
[0025] Next, the manufacture approach of the electric circuit arrangement 1 concerning this invention is 
explained with reference to drawing 2 and drawing 3 . 

[0026] It faces manufacturing an electric circuit arrangement 1. and two or more 1st electrode 2 and 
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connection terminals 4 are first formed in the front face of the 1st base material 3 (refer to drawing 2 (b)), 
[0027] Next said covering film 5 is formed so that both said 1st electrode 2 and said connection terminal 4 
- may be covered, and while this covering film 5 covers said 1 st electrode 2. patterning is performed so that 
said connection terminal 4 may be exposed (refer to drawing 2 (d)). 

[0028] Then, said 2nd base material 6 is electrically connected to the this connection terminal 4 exposed 

(refer to drawing 3 (a) (b)). 

[0029] In this case, are good to use the photolithography method for patterning of the covering film 5 
mentioned above. For example^ * After forming said 1st electrode 2 and said connection terminal 4 The resist 
20 is arranged on the front face of said connection terminal 4 (refer to drawing 2 (c)), and it is Said 
covering film 5 is formed so that these 1st electrode 2 and resists 20 may be covered, and it is The 
approach of removing this resist 20 with the covering film 5 of the part can be mentioned. 
[0030] Next, the effectiveness of the gestalt of this operation is explained. 

[0031] According to the gestalt of this operation, since patterning of the covering film 5 is performed, for 
example by the approach with easy quality control like the photolithography method, area exposed compared 
with the case where masking is used like the conventional example can be narrowed, only the connection 
terminal 4 can be exposed and the 1st electrode 2 can be changed into a condition [ being covered ]. 
Consequently, a foreign matter becomes unable to be able to adhere to the 1 st electrode 2 easily, the 
corrosion and the open circuit of the 1 st electrode 2 by adhesion of a foreign matter can be prevented, and 
the dependability of the electric circuit arrangement itself can be acquired. 

[0032] Moreover, adhesion of the foreign matter between the 1 st acljoining electrode 2 is prevented, and 
those fiows can be avoided, and alsoHzing also of the pitch of the 1 st electrode 2 can be carried out 
[ detailed ]. 

[0033] Furthermore, since a foreign matter stops being able to adhere to the 1st electrode 2 easily, the fall of 
the manufacture yield can also be prevented. 

[0034] Furthermore, since adhesion of the foreign matter between the 1 st electrode 2 which adjoins as 
mentioned above is prevented, in liquid crystal equipment, aggravation of image quality can be avoided, the 
pitch of the 1 st electrode 2 is made detailed, and a high definition image can be displayed. 
[0035] 

[Example] Hereafter, in accordance with an example, this invention is further explained to a detail. 
[0036] (Example 1) In this example, the liquid crystal equipment (electric circuit arrangement) 1 shown in 
drawing 1 was created. 

[0037] First, it is drawing 1 (a) about the structure of the liquid crystal equipment 1 created in this example, 
(b) It refers to and explains. 

[0038] Although it had liquid crystal panel (liquid crystal device) P, the liquid crystal equipment 1 of illustration 
made the glass substrates 3 and 10 of a pair pinch liquid crystal 1 1. and constituted this liquid crystal panel P. 
And many information electrodes (the 1 st electrode) 2 were formed in the front face of one glass substrate 
(the 1 st base material) 3 in the pitch of about 0.06mm, and a large number were formed in the both-ends edge 
(vertical both edges shown in drawing 1 (a)) of a glass substrate 3 in the configuration which shows the 
connection terminal 4 connected to each information electrode 2 to drawing_4 , Moreover, near each 
connection terminal 4, it is drawing 1 (b). The edge electrode 1 2 and the connection terminals 1 2a and 1 2b of 
this edge electrode 1 2 were formed so that it might Furthermore, while covering the electrode 2, an 

insulator layer (covering film) 5 and the non-illustrated orientation film were formed in the front face of a 
glass substrate 3 so that the connection terminals 4, 12a, and 12b might be exposed. Here, it is drawing 4 (a). 
It is drawing showing the configuration of the connection terminals 4 and 12a, and is (b). (a) It is the B section 
detail drawing. 

[0039] Furthermore, the connection terminals 4 and 1 2a, the terminal of IC6 for a drive, and electrical 
installation were performed through ACF7, using IC for a drive as the 2nd base material 6 (COG mounting). 
[0040] Furthermore, drawing 1 (a) In the location which counters vertical both the edges and left-hand side 
edge of liquid crystal panel P, the driver line substrate 8 has been arranged, respectively, and the circuit 
pattern 8a and connection terminal 12b by the side of a liquid crystal panel were connected through the 
flexible substrate 9 and ACF7 so that it might be shown. 

[0041] In addition, liquid crystal panel P created in this example considered as the diagonal dimension of 15 
inches, and was taken as QUXGA (3200x2400 pixels). 

[0042] Moreover, ITO with a thickness of 800A was used for the information electrode 2. 
[0043] Furthermore, tantalum oxide (TaOx) with a thickness of 900A was used for the insulator layer 5. 
[0044] Next, the manufacture approach of said liquid crystal equipment 1 Is explained with reference to 
drawing 2 and drawing 3 . 
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[0045] First the ITO film 22 was formed on the whole front face of a glass substrate (the 1st base material) 3 
using the spatter. And the resist film (Tokyo adaptation shrine OFPR# 800) was formed so that this ITO film 
- 22 might be covered, exposure which used the exposure mask was carried out, patterning of the resist film 23 
was performed (refer to drawing 2 (a)), etching by the etchant of a hydrochloric-acid system was performed, 
and patterning of the ITO film 22 was performed (refer to drawing 2 (b)). Thereby, the information electrode 2, 
the connection terminal 4, the edge electrode 12, and the connection terminals 12a and 12b were formed in 
the front face of a glass substrate 3. In addition, exfoliation of the resist film 23 was performed after forming 
these electrode 2 grades. 

[0046] Furthermore, the resist film was formed so that these electrode 2 grades might be covered, and while 
the resist film exposed the information electrode 2, patterning by the photolithography method was performed 
so that the connection terminals 4. 1 2a, and 1 2b might be covered (sign 20 reference of dravying 2 (c)). 
[0047] And the insulator layer 5 was formed using the spatter so that these whole information electrode 2 and 

whole resist film 20 might be coverecjJ^ , , , 

[0048] Then, the insulator layer of the part by which the connection terminals 4, 12a. and 12b have been 
arranged was removed with the resist film 20 using exfoliation liquid (Tokyo adaptation shrine stripper 10), the 
supersonic wave, or the brush, and patterning of an insulator layer 5 was performed (the lift-off method). 
Thereby, information electrode 2 the very thing is covered with an insulator layer 5. and the connection 

terminals 4. 12a. and 12b will be jn the condition pf having bee n ^ypn^ftH (rf,ff>r to r\tJ.^^\n^ p f^)) | 

[0049] Furthermore, the non-illustrated orientation film was formed in the front face of an insulator layer 5 
using print processes etc., and rubbing processing was performed to this orientation film. 

[0050] And panel logging by lamination and SUKURAIPU was carried out to the condition of having opened the 
predetermined gap for two glass substrates 3 and 10. impregnation etc. made liquid crystal 1 1 the substrate 
gap, and liquid crystal panel P was created. 

[0051] Then, while washing the connection terminals 4 and 12a and the part of ~ and sticking ACF7 
(CP7321SP by Sony Chemicals Corp.) on this part, alignment of IC6 for a drive was carried out to the 
connection terminals 4 and 12a (refer to drawing 3 (a)), and COG mounting to liquid crystal panel P of all ICs6 
for a drive was performed using the tool bar 24 (refer to dravying 3 (b)). In addition, whenever [ stoving 
temperature / of a tool bar 24 ] was made into 80 degrees C, welding pressure was set to 300kgf(s), and 
pressurization time amount was set as for 5 seconds. Thereby, the terminal and the connection terminals 4 
and 12a of 1C6 for a drive were connected respectively individually and electrically. 

[0052] Furthermore, connection between circuit pattern 8a of the driver line substrate 8 and liquid crystal 
panel P was made by the flexible substrate 9 and ACF7 (refer to drawing 3 (c)), and was closed by the closure 
resin (Toshiba Silicone SE9000) each connection of whose is not illustrated. 
[0053] Next, the effectiveness of this example is explained. 

[0054] About the created liquid crystal equipment 1, when this invention person carried out the continuation 
durable drive test (it is 90%RH at the temperature of 45 degrees C). even if 1000 hours passed, neither an 
open circuit nor corrosion was generated in the connection. 

[0055] Moreover, although the pitch of the information electrode 2 was about 0.06mm and was the high 
definition liquid crystal panel of QUXGA (3200x2400 pixels) when this invention person impressed the 
predetermined signal to liquid crystal panel P through the driver line substrate 8 and the flexible substrate 9 
and conducted flow inspection of all connections, the acUoining information inter-electrode flow was not 
discovered at all. 

[0056] In addition, when this invention person did not use the photolithography method for patterning of an 

insulator layer 5, but it created using the approach by the conventional masking for the comparison of the 

same liquid crystal equipment as **** and the above flow inspection was conducted, the flow was discovered 

by three places. Moreover, when the same continuation durable drive test as **** yyas carried out, corrosion 

occurred in the connection in about 750 hours, and the effectiveness of this invention was checked. 

[0057] (Example 2) Using SiOx (oxidation silicon) with a thickness of 500A for the insulator layer 5. the other 

conflgurations and manufacture approaches created the liquid crystal panel like the example 1. 

[0058] According to this example, the same effectiveness as the above-mentioned example 1 was acquired. 

[0059] 

[Effect of the Invention] Since patterning of the covering film is performed, for example by the approach with 
easy quality control like the photolithography method according to this invention as explained above, area 
exposed compared with the case where masking is used like the conventional example can be narrowed, only 
a connection terminal can be exposed and the 1st electrode can be changed into a condition [ being 
covered ]. Consequently, a foreign matter becomes unable to be able to adhere to the 1 st electrode easily, 
the corrosion and the open circuit of the 1 st electrode by adhesion of a foreign matter can be prevented, and 
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the dependability of the electric circuit arrangement itself can be acquired. 

[0060] Moreover, adhesion of the foreign matter between the 1st adjoining electrode is prevented, and those 
flows can be avoided, and also-izing also of the pitch of the 1st electrode can be carried out [ detailed ]. 
[0061] Furthermore, since a foreign matter stops being able to adhere to the 1st electrode easily, the fall of 
the manufacture yield can also be prevented. 

[0062] Furthermore, since adhesion of the foreign matter between the 1st electrode which adjoins as 
mentioned above is prevented, in liquid crystal equipment, aggravation of image quality can be avoided, the 
pitch of the 1st electrode is made detailed, and a high definition image can be displayed. 



[Translation done.] 
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